Polysaccharide multilayer nanoencapsulation of insulin-producing beta-cells grown as pseudoislets for potential cellular delivery of insulin.
This paper describes the use of a layer-by-layer nanocoating technique for the encapsulation of insulin-producing pancreatic beta-cell spheroids (pseudoislets) within chitosan/alginate multilayers. We used pseudoislets self-organized from a population of the insulinoma cell line MIN6, derived from a transgenic mouse expressing the large T-antigen of SV40 in pancreatic beta-cells, as an experimental model for the study of cell nanoencapsulation. The maintenance of spheroid morphology and retention of cell viability and metabolic functionality was demonstrated postencapsulation. By depositing an additional protein-repelling phosphorylcholine-modified chondroitin-4-sulfate layer, the coatings were found to shield effectively access of large molecules of the immune systems to the antigen-presenting cell surfaces. Transmission electron microscopy analysis of the encapsulated pseudoislets revealed that the coating did not damage the cell structure. In addition, nanoencapsulation permits the cells to respond to changes in extracellular glucose and other insulin secretagogues by releasing insulin with a profile similar to that of nonencapsulated cells. These results suggest that this nanofilm encapsulation technique has the characteristics required for the efficient transplantation of cellular engineered beta-cells as a cell replacement therapy for type 1 diabetes. This encapsulation method is general in scope and has implications for use in a variety of cellular therapeutics employing engineered tissues from cells generated in vitro from various sources, including those using genetic and cellular engineering techniques.